MEK, ERK, and p90RSK are present on mitotic tubulin in Swiss 3T3 cells: a role for the MAP kinase pathway in regulating mitotic exit.
The mitogen-activated protein (MAP) kinase pathway has been implicated in cell cycle control for some time. Several reports have suggested a role for this pathway in growth factor stimulation of DNA synthesis, while other reports have proposed a role in the transition of cells through mitosis. Here, we have examined the potential involvement of the extracellular signal-related kinase (ERK)1/2 MAP kinases, their upstream regulators, and downstream effectors in the regulation of mitosis. Inhibition of MAP kinase/ERK kinase (MEK) activity reduced the serum-stimulated DNA synthesis and proliferation of Swiss 3T3 cells. To study the potential mechanisms of this effect, we examined the subcellular localization of members of the MAP kinase pathway including regulators (MEK1/2), substrates (90-kDa ribosomal S6 kinases (RSKs): RSK1, RSK2 and RSK3), and ERK itself. We show that there is enrichment of ERK, MEK, and the RSK enzymes on both the spindle and midbody tubulin of dividing cells. Inhibition of MEK1/2 activity in cells released from mitotic arrest results in an inability of cells to complete mitosis. This failure to exit mitosis correlated with altered cyclin-dependent kinase (cdk) activities. Thus, the MAP kinase pathway may act to coordinate passage through mitosis in Swiss 3T3 fibroblasts by regulation of cdk activity.